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[57] ABSTRACT

An electrical cable of the self-floating type for use in
marine environments is provided with elements for
taking up mechanical tractive forces. The electrical |
conductors of the cable are surrounded by an inner
friction layer with a low friction coefficient. Around
this layer a force equalizing layer of metallic material is
provided and this layer is surrounded by hollow strands
of soft plastic material. An outer friction layer of the
same material as the inner friction layer surrounds the
hollow strands and the whole system together with the
elements for taking up the tractive forces 1s embedded
in a cable mantle of rubber-like plastic material.

1 Claim, 2 Drawing Figures
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SELF-FLOATING CABLE FOR MARINE
OPERATIONS - .

FIELD OF THE INVENTION
The present mventlon relates to a cable. for transfer-

ring electrical power or electrical signals which is of the
floatation type and provided with special elements for

taking up mechanical loads. The cable is intended to be
used at specially severe operations, preferably, in con-
nection with mobile marine installations. The cable
according to the invention meets the high demands put
on the operation securlty and the mechanical strength
and is easy to handle 1n all types of marine ‘environ-

BACKGROUND

When transferring electrical power or electrical sig-
nals between marine craft above and below the water
surface it is desirable to use.a transferrmg means of the
self-floating type. Such a cable is, however, subject to
bending forces perpendicular to its longitudinal direc-
tion due to the influence of the waves. This can lead to
fatigue in prevrously known cable constructions and
specially signal cables. Further compllcatlons ‘when
working with cables in marine environments are the
forces which the cable will be subject to due to the
influence of water streams The cable accordlng to the
present invention is constructed with a SpEClal Cross
sectional profile and with elements for taking up loads
in order to obviate these inconveniences. Known cables
with elements for takmg up pulling forces, are manufac-
tured of metal- or plastic cords, the purpose of the cords
being to take up the pulling forces of the cable.

SUMMARY OF THE INVENTION

In the cable accordlng to the present mventlon the
function of the element taklng up the pullmg forces has
been increased and the main purpose is, in combination
with the floating property of the cable, to take up all
types of mechanical loads in the longitudinal as well as

in the transverse direction. This has been achieved pri-
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- force absorbing layer is provided which consists of a
- great number of hollow cords 6 of: soft plastlc material, =

marily by proper choice of material combinations for

the different elements in the cable and by providing
layers having very low friction coefficient at the cable
mantle and at the inner conductors of the cable. Fur-
thermore, the sensitivity for strokes or similar mechani-
cal outer influence has been essentially reduced by pro-
viding the cable with pressure equahzmg elements.

An object of the present invention is to provide a
self-floating cable for transferring electrical power of
electrical signals which endures high dynamic pulling
and bending forces, whereby the cable is not subject to
fatigue in handling as well as when influenced by waves
and water streams.

Another object is to provide a cable having the above
mentioned properties also at relatively low tempera-
tures (down to —10° C.).

BRIEF DESCRIPTION OF THE DRAWINGS

‘The invention, the characteristics of which appear
from the following claims, will be described more in
detaill with reference to the accompanying drawing,
where |

FIG. 11s a cross section of the cable according to the
invention in which the part which transfers the electri-
cal energy is shown in detail; and
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2
FIG. .2 shows the cable: accordmg to the mventlon
with removed cable mantle. - 3 o

DETAILED DESCRIPTION :

The cable accordmg to FIG. 1 consists of two sepa-
rate systems 1 and 9 which are movable in the longitudi-
nal direction of the cable relative to the cable mantle 7.
The mantle 7 consists of a rubber-like gas-tight plastic
material. One system 9 transfers the electric energy.or
electrical and/or optical signals, while the other system
1is intended for mechanical reinforcement of the cable.
Alternatlvely, the other system can be utilized for trans-
ferring liquid or gas, but in the embodnnent of the in-
ventive cable shown here, system 1is mtended only to
take up mechanical forces on the cable. =

The conductor system in the cable whlch transfers
electrical energy consists of insulated plural wire or
coaxial twisted inner conductors 5 which are tlghtly

packed together Around the conductors S an inner
friction layer is wound in the form of a band 3 of plastlc

material, for example, Mylar. Above the band 3 a force
equalizing layer 4 is wound which consists of metallic
material, for example, surface treated' aluminum (so

called Al-PS foil). The two bands 3 and 4 are wound -

‘with certain overlap, the overlapping and the over-

lapped parts of the band 3 eas:ly belng able to slrp rela-.
tive to each other. |

The force eqnalrzmg layer (metal sheet 4) has the
purpose of taking up pointwise outer forces on the cable,;
mantle and to reduce the -influence of the pressure
caused which approaches the conductors 5 by distribut-
ing these outer forces across a larger area. The stiffness
of the layer can be reduced by, as mentioned above,
winding the metal strlp ‘with - certam overlap, a low
friction between overlapping and- overlapped strlp parts
being obtained by influence of the treated metal surface.
By providing non-insulated plural-wire conductors 10
between the layers 3.and 4, the metal layer 4 can also be
used as an efficient protectlve conductor and as an elec-
trical screen for the inner conductors 5. -

Above the force equahzmg layer (metaI sheet 4) a

for example, foarn-polyethylene As appears from FIG..
2, the cords ‘are disposed. around 'the force-equalizing
layer 4 with a certain pltch in the longltudmal direction
of the cable. Above the cords 6 a further: fnctlon layer
is disposed which conswts of the same material as the

inner friction layer 3. The further friction layer 2 con- . '

sists of thin strips which-have a low friction coefficient
when contacting its own surface and, therefore, are
wound with great overlap around the force absorbmg
layer (cords 6). The purpose of these thin strips is pri-
marily to enable a longitudinal movement of the system
9 relative to the cable mantle 7. The overlap of the
layers is indicated by dotted lines in FIG. 2. |

The width b of the overlap of the outer frrctron layer
2 is suitably chosen sonlewhat greater than half the
width of the strip.

The conductor system 1 is mtended to absorb me-
chanical forces in the longltudmal and the transverse
direction of the cable. The system contains a number of
cords of mechanically stable plastic material, for exam-
ple, “phyllistran”. The cords are preferably twisted
around each other but not rigidly moulded to the man-
tle. Hereby the system 1 will at pull stresses slip in rela-
tion to the cable mantle, whereby the electric system 9
will not be subject to large pull forces in the longitudi-
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nal direction of the cable. The conductor system can, as
mentioned above, be designed as a liquid or gas transfer-
ring channel comprising fibre-reinforced plastic mate-
rial with high mechanical strength.

We claim:

1. Self-floating cable with high flexibility, comprising
two separate conductor systems, one of said systems
transferring electric energy and the other system resist-
ing mechanical loads applied longitudinally and trans-
versely to the cable; a common cable mantle surround-
ing said two systems, said one system including an inner
friction layer of plastic material having a low friction
coefficient when contacting its own surface and sur-
rounding inner conductors of the electric conductor
system, said inner friction layer being wound about

itself to form overlapped and overlapping porttons; a
metallic layer covering said friction layer, said metallic
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layer also being wound about itself to form overlapped
and overlapping portions; a number of hollow cords of
soft plastic material disposed in parallel and surround-
ing said metallic layer, said cords extending with a pitch
along the longitudinal direction of the cable; and an
outer friction layer of plastic material with a low fric-
tion coefficient when contacting its own surface, said
outer friction layer covering said cords and being sur-
rounded by the cable mantel and being wound about
itself to form overlapped and overlapping portions, the
low friction coefficient of said outer friction layer being
such as to enable longitudinal movement of the said one
system relative to said cable mantle, the low friction
coefficient of said inner friction layer enabling relative
longitudinal movement of the inner conductors and the

remainder of the said one system.
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